
Brilliant ideas to get your students thinking creatively about 
polar exploration, with links across a wide range of subjects 
including maths, art, geography, science and literacy.

FOCUS ON NAVIGATION



WHAT? WHERE? WHEN? WHO?

This object is part of the collection at the Polar Museum, Scott Polar Research Institute in Cambridge  ̶  see more online at: www.spri.cam.ac.uk/museum

COMPASS 
This compass was used from 1910-13 on the British Antarctic Expedition 
to the Antarctic (also called the Terra Nova expedition, after the ship). This 
expedition was led by Captain Scott.

It is encased in metal and the sides are wrapped in brown string so that it 
can be held comfortably and safely in cold temperatures. It has a painted 
metal face and needle. There is a crack in the glass face. No makers marks 
are visible. The diameter is 72mm and the depth is 20mm. 

DID YOU KNOW?
The magnetic needle balanced horizontally on the pivot is the most  
important part of the compass as it shows you the direction of the magnetic 
north pole. The compass casing must not be magnetic. Research has shown 
that even the types of materials used to make a boat can affect compasses 
used on board.

The closer you get to the magnetic poles, the more unreliable the 
magnetic compass becomes.

MORE DETAILS ABOUT THE OBJECT: bit.ly/PM-Y61-18-13

SHORT FILM ABOUT THE OBJECT: www.vimeo.com/polarmuseum/navigation

DOWNLOAD A HIGH RESOLUTION IMAGE: bit.ly/PM-resources
Accession number: Y: 61/18/13 – Dimensions: diameter: 72mm, depth: 20mm



ACTIVITY IDEAS FOR THE CLASSROOM
Visit our website for a short film about this object, high resolution image and more: www.spri.cam.ac.uk/museum

BACKGROUND ACTIVITY IDEA RESOURCES CURRICULUM LINKS
Every polar explorer has to know how to 
use a compass. 

Discuss why it was important to know how to use a 
compass. Learn how to use a compass yourself, then 
teach someone else how to use a compass. 

Compasses, instructional videos can 
be found online if you are unsure

LITERACY: Speaking and listening, 
instructional language

When you’re exploring or working in a 
polar region you need to be confident 
about your map skills.

Recap on directional language. In groups or pairs, set 
questions for each other about the local area such as: 
school is east of…, north of here there is a ... There could 
be a quz or a competition at the end of the activity.

Maps of local area, compasses, and 
blank cards or whiteboards

GEOGRAPHY: mapping skills
MATHS: measuring, direction

Before the telephone and radio were in 
use, explorers regularly left messages 
and coordinates, detailing where they 
intended to travel to.

In groups or pairs set a trail that includes some compass 
directions. Swap with another group and follow their trail.

Compass, paper and pencil PE: orienteering, stamina
LITERACY: instructions

Compasses on board ships have to be 
protected from the weather and from 
other sources of magnetism. Special 
mountings help to keep ships compasses 
as stable as possible, despite the motion 
of the waves.

Make a waterproof, non magnetic container for a 
compass (this container is called a binnacle). An 
additional challenge would be to make a mount so that 
the compass stays as level as possible (this is known as 
the gimbal). Now test it!

Compass, magnet, various types 
of materials to make a waterproof 
cover, a bucket of water to test your 
binnacle

SCIENCE: properties of different 
materials
DT: design, test

There are 5 South poles. One is known 
as the Magnetic Pole. It slowly moves 
around over time. Compasses do not 
work as effectively when they are near a 
magnet or near iron.

Recap on what you already know about magnets, 
compasses and different types of metal. Predict what 
might happen when the compass is paired with different 
objects including magnets and different metals. Test your 
theories and observe the results. (The compass will be 
affected by both the magnet and the iron because both 
have magnetism.)

Magnets, compass, different metal 
objects - try to make sure that one 
of the objects is made of iron.

SCIENCE: magnetism, attraction 
and repulsion, predicting, testing, 
observing and recording



WHAT? WHERE? WHEN? WHO?

This object is part of the collection at the Polar Museum, Scott Polar Research Institute in Cambridge  ̶  see more online at: www.spri.cam.ac.uk/museum

GPS UNIT 
This global positioning system (GPS) unit was used by the British Antarctic 
Survey. It was made by Magellan.

It consists of a metal post, marked in centimetres, with an antenna at the top 
inside a plastic dome. A GPS computing unit in a plastic case is attached by a 
cable, it has a screen for the user to read information from.

DID YOU KNOW?
A GPS unit can show your position to within a few centimeters. Your position 
is made up of your height above sea level, latitude (how far north or south 
you are) and longitude (how far east or west you are); a compass shows 
which direction you are facing; and a sextant is used to calculate latitude.

A GPS unit receives information from satellites. This enables it to calculate 
exactly where it is. The receiver is placed at the top of the post because it is 
easier to pick up the satellite signal from a high point with no obstacles near 
it. In order to work out the exact height of the ground you are measuring, 
you need to subtract the height of the post from the GPS reading. 

MORE DETAILS ABOUT THE OBJECT: bit.ly/PM-Y-2011-78

SHORT FILM ABOUT THIS OBJECT: www.vimeo.com/polarmuseum/navigation

DOWNLOAD A HIGH RESOLUTION IMAGE: bit.ly/PM-resources

Accession number: Y: 2011/78 – Dimensions: antenna post length: 1950mm, diameter: 145mm
GPS unit width 85mm, length: 255mm, depth: 53mm



ACTIVITY IDEAS FOR THE CLASSROOM
Visit our website for a short film about this object, high resolution image and more: www.spri.cam.ac.uk/museum

BACKGROUND ACTIVITY IDEA RESOURCES CURRICULUM LINKS
GPS allows researchers to know very 
precisely where their scientific readings 
were made. Before the invention of GPS, 
the location of their measurements was 
more approximate.

Consider a set of data, perhaps hand measurements, 
heights, length of hair, length of shadows, or an idea of 
your own. Estimate the measurements, then measure 
approximately and accurately. Compare the estimated 
and measured results. Why is accuracy important in 
research? Is approximation acceptable sometimes?

Rulers, metre sticks, trundle wheels MATHS: approximation, estimation, 
accurate measurements, 
comparison, addition, subtraction

The GPS unit locates a specific 3D 
position. The antenna at the top of the 
post receives information from satellites 
which the GPS unit uses to calculate an 
exact position including a height above 
sea level. Scientists subtract the height of 
the post from the reading if they want a 
ground level location.

Test your skills with coordinates by playing a polar version 
of the maths game Battleships. Instead of different ships 
use hidden caves, ice tunnels, crevasses or sub-glacial 
volcanoes. 

Test your mental maths by subtracting a set GPS antenna 
post length from a series of numbers then place them in 
height order. Negative numbers could be added to this to 
add difficulty.

www.nasa.gov/audience/
forstudents/5-8/features/nasa-
knows/what-is-a-satellite-58.html

MATHS: coordinates, subtraction, 
negative numbers, 2D and 3D
GEOGRAPHY: mapping, grid 
references

Many mobile phones now contain GPS 
and other technologies which can give 
the user an approximate location.

Follow a simple geocache trail in your locality. For an 
extra challenge make your own geocache trail for others 
to find.

www.nationaltrust.org.uk/lists/top-
10-places-to-go-geocaching

PE: orienteering, stamina
GEOGRAPHY: map reading

Magellan was a 16th century Portuguese 
explorer.

Who was Magellan? Why is a GPS unit named after him? 
Research Magellan then list 5 reasons why you think the 
GPS is named after him. What sort of item would you like 
your name to be attached to?

www.bbc.co.uk/history/historic_
figures/magellan_ferdinand.shtml

GEOGRAPHY: location, mapping, 
place names
HISTORY: research

Names are often abbreviated. Many 
explorers were known by shortened 
versions of their names.

Why do we call a global positioning system GPS? 
Pool examples of acronyms (eg: BBC, CBBC, ITV, KS1, KS2, 
RSPCA, RSPCC, WWF, RSVP).

LITERACY: acronyms, root words, 
morphology



WHAT? WHERE? WHEN? WHO?

This object is part of the collection at the Polar Museum, Scott Polar Research Institute in Cambridge  ̶  see more online at: www.spri.cam.ac.uk/museum

SEXTANT 
Sextants are used to calculate your latitude, or in other words how far north 
or south you are, which helps calculate your exact location. They are often 
used at sea. This sextant was used on Sir Ernest Shackleton’s Imperial 
Trans-Antarctic Expedition 1914–16 (also called the Endurance expedition, 
after the ship). 

This sextant has a metal frame, glass mirrors, sunshine shields and a wooden 
handle. It was made by Heath & Co. Ltd in 1914.

DID YOU KNOW?
This sextant was used by Frank Worsley, captain of the Endurance, on the 
lifeboat, the James Caird. He used it to successfully navigate the James 
Caird 800 miles across the Southern Ocean from Elephant Island to South 
Georgia. Shackleton was later able to return to Elephant Island and save the 
remainder of the crew from the Endurance.

The sextant has a wooden case containing spare lenses and telescopes.

MORE DETAILS ABOUT THE OBJECT: bit.ly/PM-Y-2010-75

SHORT FILM ABOUT THIS OBJECT: www.vimeo.com/polarmuseum/navigation

DOWNLOAD A HIGH RESOLUTION IMAGE: bit.ly/PM-resources

Accession number: Y: 2010/75 – Dimensions: height: 275mm, width 335mm, depth: 120mm



ACTIVITY IDEAS FOR THE CLASSROOM
Visit our website for a short film about this object, high resolution image and more: www.spri.cam.ac.uk/museum

BACKGROUND ACTIVITY IDEA RESOURCES CURRICULUM LINKS
A sextant measures the angle between 
the horizon and either the sun, moon 
or a star. The angle can then be used to 
calculate how far north or south you are.

Measure basic angles on a local map from your school to 
a local landmark, or for a particular journey.

Whiteboards, map, protractor, 
acetate sheets

MATHS: angles

Mirrors on a sextant help the user to view 
the horizon at the same time as either 
the sun, moon or a star so that they can 
measure their angle from the horizon.

Investigate if mirrored objects always reflect  images in 
the same way. Concave mirrors will reverse the image 
horizontally and vertically

Mirrors, and mirrored objects, 
spoons, shiny surfaces

SCIENCE: mirrors, light, observation

The horizontal arc at the bottom of the 
sextant is marked in tens from 150 to 0. 
The central section of this scale is marked 
in twos from 10 to 0.

Compare a range of different pieces of measuring 
equipment. Do they all use the same scale? Measure an 
object in the classroom. Using graph paper, draw it to 
scale, then at half of that scale.

Number lines, multiplication 
squares, counters, rulers, tape 
measures, trundle wheels, maps, 
graph paper

MATHS: scales, doubling, halving, 
multiplication, multiples, factors, 
times tables

When using a sextant, the horizon is used 
as a fixed point from which to measure 
angles.

Look carefully at the horizon. Record what you see in 
your sketchbook or by using a camera. Record different 
horizons throughout the day or week. Collect images of 
horizons and the way artists depict them. This could be a 
good homework activity.

Camera, sketchbook, magazines, 
holiday brochures 
Artists: Claude Monet, Edward 
Hopper, Alfred Wallace, Michael 
Andrews

ART: using a sketchbook, 
observational drawing

After Shackleton’s ship the Endurance 
had sunk, the only way for him to get 
help was to sail to the island of South 
Georgia using a lifeboat, the James 
Caird. Frank Worsley captained the boat, 
he used this sextant to navigate from 
Elephant Island to South Georgia.

Imagine that you are one of the six men in the lifeboat. 
How might you have felt during the journey? Describe the 
800 mile journey from Elephant Island to South Georgia 
perhaps in a diary entry, a letter to a friend or in plain 
text. Follow the links to find out about the journey and 
the equipment used.

English Touring Opera downloadable 
teacher pack: http://bit.ly/
ShackletonsCatTeacherPack
James Caird Society pages:
http://bit.ly/JamesCairdVoyage
Objects in the Polar Museum 
collection: http://bit.ly/
JamesCairdObjects

LITERACY: descriptive writing, 
empathy, letters, diaries


	Navigation cover
	compass
	gps
	sextant

